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Draft Guidance for Industry and  86

Food and Drug Administration Staff  87

This draft guidance, when finalized, will represent the current thinking of the Food and Drug 88
Administration (FDA or Agency) on this topic.  It does not establish any rights for any person 89
and is not binding on FDA or the public.  You can use an alternative approach if it satisfies 90
the requirements of the applicable statutes and regulations.  To discuss an alternative 91
approach, contact the FDA staff or Office responsible for this guidance as listed on the title 92
page.  93

I. Introduction and Scope 94

FDA is issuing this draft guidance to clarify how we evaluate real-world data to determine 95
whether it may be sufficiently relevant and reliable to generate the types of real-world evidence 96
that can be used in FDA regulatory decision-making for medical devices.   97

98
·  Real-World Data (RWD) is data collected from sources outside of traditional clinical 99

trials.  These sources may include large simple trials, or pragmatic clinical trials, 100
prospective observational or registry studies, retrospective database studies, case reports, 101
administrative and healthcare claims, electronic health records, data obtained as part of a 102
public health investigation or routine public health surveillance, and registries (e.g., 103
device, procedural, or disease registries).  The data is typically derived from electronic 104
systems used in health care delivery, data contained within medical devices, and/or in 105
tracking patient experience during care, including in home-use settings. 106

107
· Real-World Evidence (RWE) is the evidence derived from aggregation and analysis of 108

RWD elements.   109
110

RWD and associated RWE could constitute valid scientific evidence, depending on the 111
characteristics of the data.  This guidance should not be interpreted to convey that FDA is 112
changing the evidentiary standards used in regulatory decision-making; rather, this guidance 113
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114
the existing evidentiary standards.   115

116
This guidance also clarifies when an Investigational Device Exemption (IDE) may be needed to 117
prospectively collect and use RWD for purposes of determining the safety and effectiveness of a 118
device.  However, this guidance does not address the use of non-clinical data, adverse event 119
reports, and secondary use of clinical trial data (e.g., post hoc analyses).  In addition, this 120
document does not provide guidance about good study design methods, conduct, or statistical 121
methodology. 122

123
This guidance does not affect any federal, state or local laws or regulations or foreign laws or 124
regulations that may otherwise be applicable to the use or collection of real-world evidence and 125
that provide protections for human subjects or patient privacy.  When finalized, this guidance 126
should be used to complement, but not supersede, other device-specific and good clinical 127
practice guidance documents. 128

129
FDA's guidance documents, including this draft guidance, do not establish legally enforceable 130
responsibilities.  Instead, guidances describe the Agency’s current thinking on a topic and should 131
be viewed only as recommendations, unless specific regulatory or statutory requirements are 132
cited.  The use of the word should in Agency guidance means that something is suggested or 133
recommended, but not required.  134

II. Background 135

To protect and promote the public health, FDA needs to understand and evaluate the available 136
evidence related to regulated products.1  For medical devices, available evidence is traditionally 137
comprised of non-clinical and, in some cases, clinical studies conducted and provided to FDA by 138
the device manufacturer or sponsor.  However, FDA recognizes that a wealth of data covering 139
medical device experience exists and is routinely collected in the course of treatment and 140
management of patients.  Data collected during clinical care or in the home setting may not have 141
the same controls for data quality and against biased results as data collected within a clinical 142
trial setting.  However, under certain circumstances, RWD may be of sufficient quality to help 143
inform or augment FDA’s understanding of the benefit-risk profile of devices at various points in 144
their life cycle.  RWD, which are typically collected for non-regulatory purposes in electronic 145
health records (EHRs), registries, and administrative and claims data, may provide new insights 146
into the performance of medical devices.  The information obtained could potentially be used to 147
aid FDA in regulatory decision-making.  148

149
FDA has issued guidance on balancing premarket and postmarket data collection,2 understanding 150
benefit-risk determinations,3 and expedited access to medical devices for unmet medical needs4 151

 
1 FDA’s What We Do   
2 Balancing Premarket and Postmarket Data Collection for Devices Subject to Premarket Approval  

http://www.fda.gov/AboutFDA/WhatWeDo/default.htm
http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm393994.pdf
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152
robust evidence generation and applying appropriate controls to ensure the continued safety and 153
effectiveness of medical devices.  FDA has also issued plans for and has begun implementation 154
of a national evaluation system5,6,7,8 that leverages RWD to more quickly identify safety 155
problems, to better understand the benefit-risk profile of devices used in clinical care, and to 156
reduce the time and cost of evidence generation to inform FDA premarket approval and 157
clearance. 158

159
Routine clinical practice often involves the use of cleared or approved devices for uses or in 160
patient populations not within the cleared or approved indications for use.  However, the 161
advances in knowledge that may result are often not realized because the data collected are not 162
systematically characterized, aggregated, and analyzed in a way such that it can be relied upon to 163
inform regulatory decision-making.  By recognizing the value of RWE as an important 164
contributing factor for understanding and regulating medical devices, we hope to encourage 165
medical device researchers, manufacturers, physicians, hospitals and other stakeholders to learn 166
more from routine clinical care than we do today. 167

168
FDA will use the criteria described in this guidance to help determine if RWD data sources are 169
of sufficient quality to potentially generate valid scientific evidence. 9  FDA relies only upon 170
valid scientific evidence to determine whether there is a reasonable assurance that a device is 171
safe and effective.  While it is required that this bar be met in all such cases, it is possible that 172
RWD could meet this threshold under circumstances when important and necessary patient data 173
were accurately and reliably captured at clinically relevant time intervals throughout the 174
appropriate portions of the lifecycle of the medical device.  For example, RWE may be suitable 175
to support the expansion of the indications for use of cleared or approved devices through an 176
appropriate premarket submission.  RWE may also be suitable to augment the information 177
needed to support clearance or approval of the next generation of a device.  Other applications of 178
RWE in premarket decision-making may be possible, as well, particularly as data systems and 179
analysis methodology advance.  Aggregation of RWD (e.g., in medical device registries) may 180
 
3 Factors to Consider When Making Benefit-Risk Determinations in Medical Device Premarket Approval and De 
Novo Classifications  
4 Expedited Access for Premarket Approval and De Novo Medical Devices Intended for Unmet Medical Need for 
Life Threatening or Irreversibly Debilitating Diseases or Conditions  
5 Strengthening Our National System for Medical Device Postmarket Surveillance  
6 Strengthening Our National System for Medical Device Postmarket Surveillance: Update and Next Steps - April 
2013  
7 Strengthening Patient Care: Building a National Postmarket Medical Device Surveillance System  
8 Recommendations for a National Medical Device Evaluation System: Strategically Coordinated Registry Networks 
to Bridge the Clinical Care and Research - August 2015 
9 “Valid scientific evidence is evidence from well-controlled investigations, partially controlled studies, studies and 
objective trials without matched controls, well-documented case histories conducted by qualified experts, and 
reports of significant human experience with a marketed device, from which it can fairly and responsibly be 
concluded by qualified experts that there is reasonable assurance of the safety and effectiveness of a device under its 
conditions of use. The evidence required may vary according to the characteristics of the device, its conditions of 
use, the existence and adequacy of warnings and other restrictions, and the extent of experience with its use.” [21 
CFR 860.7(c)(2)] 

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM296379.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM296379.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM393978.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM393978.pdf
http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/CDRHReports/UCM301924.pdf
http://www.fda.gov/downloads/MedicalDevices/Safety/CDRHPostmarketSurveillance/UCM348845.pdf
http://www.fda.gov/downloads/MedicalDevices/Safety/CDRHPostmarketSurveillance/UCM348845.pdf
http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/CDRHReports/UCM435112.pdf
http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/CDRHReports/UCM459368.pdf
http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/CDRHReports/UCM459368.pdf
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181
safety surveillance and for providing additional evidence for effectiveness.  FDA has long 182
applied postmarket controls as a way to reduce premarket data collection where appropriate, 183
while assuring that the statutory standard of reasonable assurance of safety and effectiveness is 184
still met.10  FDA believes that applying postmarket controls to reduce premarket data collection, 185
when appropriate, can help improve patient access to safe and effective medical devices.11  186

187
In some cases, a traditional clinical trial may be impractical or challenging to conduct, given the 188
realities of medical device innovation and development cycles, ethical issues that may arise with 189
treatment assignment, and other similar challenges in executing traditional trials with high 190
quality.  Analyses of RWD, using appropriate methods, may in some cases provide similar 191
information with comparable or even superior characteristics to information collected through a 192
traditional clinical trial.  However, since not all RWD are necessarily collected and maintained in 193
a way that provides sufficient reliability, the use of RWE for specific regulatory purposes will be 194
considered based on criteria that assess the RWD’s overall relevance and reliability, including 195
the level of quality necessary for that type of regulatory action or decision.  If a sponsor is 196
considering the use of RWE to meet data requirements to support a regulatory decision by FDA, 197
the sponsor should contact FDA through the pre-submission process.12 198

III. Real-World Evidence 199

RWE has the potential to contribute to a fuller understanding of the benefits and risks to patients 200
when using a medical device.  However, it must also be understood that RWE, as with other 201
types of evidence, may be limited due to the underlying relevance and reliability of available 202
data sources, which can impact the value of the gathered information.  For example, because 203
some RWD collections are designed for purposes of documenting delivery of care (e.g., EHR, 204
administrative and claims data, quality improvement registries), they may not contain sufficient 205
information to identify or evaluate the performance of a specific medical device.  Furthermore, 206
differences in data entry practices from institution to institution may lead to inconsistent data 207
quality that can affect whether certain data is appropriate for regulatory use.  Nevertheless, in 208
some cases these data sources may be of sufficient quality and reliability to provide evidence that 209
can be used to support regulatory decision-making.   210

211
Prospective clinical trials are designed to limit sources of bias and confounding factors, so that 212
the association between the exposure (treatment) and outcomes can be assessed.  In addition, 213
well-controlled clinical trials provide a framework for inferring causal relationships.  Similarly, 214
collection and analysis of RWD should be performed in such a manner as to limit bias and assess 215
the association between the exposure and outcome of interest.  In some circumstances, RWD can 216
provide information on real-world device use and performance from a wider patient population 217

 
10 The Least Burdensome Provisions of the FDA modernization Act of 1997: Concept and Principles  
11 Balancing Premarket and Postmarket Data Collection for Devices Subject to Premarket Approval  
12 Requests for Feedback on Medical Device Submissions: The Pre-Submission Program and Meetings with Food 
and Drug Administration Staff  

http://www.fda.gov/RegulatoryInformation/Guidances/ucm085994.htm
http://www.fda.gov/ucm/groups/fdagov-public/@fdagov-meddev-gen/documents/document/ucm393994.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
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218
through a traditional clinical trial alone.  However, retrospective analysis of RWD may have 219
some inherent bias that could limit its value as RWE (e.g., the inability to draw causal inferences 220
between medical device exposure and outcome).  Therefore, at a minimum, a prospective 221
analysis plan is needed and, in some circumstances, a prospective trial or a traditional clinical 222
trial may be necessary to generate sufficient evidence for a regulatory decision.  When 223
considering a prospective trial, one should consider whether RWD collection instruments (e.g., 224
registries) and analysis infrastructure are sufficient to serve as the mechanism for conducting the 225
trial, and if they are not, whether it is possible to modify them for such a purpose.  Ultimately, 226
RWD collected using a prospective trial design may be used to generate or contribute to the 227
totality of evidence needed to assess medical device performance if the sources of bias can be 228
sufficiently mitigated.  In many cases, this will require that the RWD sufficiently capture 229
detailed device identifiers and other relevant variables to facilitate the analysis of specific 230
devices and clinical contexts of use in a systematic manner. 231

232
Because of its nature, the quality (i.e., relevance and reliability) of RWD can vary greatly across 233
sources.  Likewise, there are many types of FDA regulatory decisions with varying levels of 234
evidentiary needs.  FDA’s evidentiary standards for regulatory decision-making are not 235
changing, and in each context we will evaluate whether the available RWD is of sufficient 236
relevance and reliability to address the specific regulatory decision being considered.  FDA 237
believes that the increased use of electronic data systems in the healthcare setting has the 238
potential to generate substantial amounts of RWD.  However, because these systems can vary 239
greatly in terms of quality, not all generated data will be sufficient evidence to support an FDA 240
regulatory decision.  Even so, these RWD may still provide a valuable contribution to the totality 241
of evidence considered for the decision. 242

243
When RWE is intended to be used for purposes of evaluating a regulatory issue, it is important 244
that the data not only follows the criteria described in section V, but is also presented in a 245
standardized file format and data structure, and adhere to a recognized common data model, if 246
applicable, as data would be presented from clinical trials.  This includes discussions of the 247
analytical methodology used to perform calculations related to statistically significant and 248
clinically relevant differences between groups. 249

IV. Regulatory context in which RWE may be used 250

A. General considerations for the use of RWE   251
FDA will consider the use of RWE to support regulatory decision-making for medical devices 252
when it concludes that the clinical data contained within RWD source(s) used to generate the 253
RWE are of sufficient quality to provide confidence in the analyses necessary to inform or 254
support the regulatory decision throughout the total product life cycle.  The threshold for 255
sufficient quality will depend on the specific regulatory use of the evidence.  For example, a 256
specific patient registry might be informative for postmarket surveillance, but not adequate for a 257
premarket determination of safety and effectiveness, while another patient registry may be 258
suitable to address both pre- and postmarket evidence requirements. 259
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260
The collection or aggregation of RWD sources outside of the medical record is usually 261
performed for specific pre-determined non-regulatory purposes, which may or may not be 262
directly related to individual clinical care.  For example, medical administrative claims data 263
sources are typically populated to provide the information needed for billing/payment for 264
medical care.  Disease-specific RWD sources sponsored by patient advocacy organizations may 265
be useful for tracking progression or outcomes of specific rare or poorly understood diseases.  266
Treatment-specific RWD sources coordinated by one or more professional societies may have 267
several primary purposes including assessment and tracking overall outcomes, providing data for 268
quality assessment (QA), informing performance improvement (PI) initiatives, or allowing risk 269
prediction and benchmarking for specific procedural or device therapies applied during one or 270
more episodes of care for various specified conditions.   271

272
RWE may potentially be used in many ways to understand medical device performance at 273
different points in the total product life cycle, including but not limited to: 274

275
· generation of hypotheses to be tested in a prospective clinical study; 276

277
· as a historical control, a prior in a Bayesian trial, or as one source of data in a hierarchical 278

model or a hybrid data synthesis; 279
280

· in a setting where a registry or some other systematic data collection mechanism exists, 281
RWD can potentially be used as a concurrent control group or as a mechanism for 282
collecting data related to a clinical study to support device approval or clearance;   283

284
· in some circumstances where real-world use of a device is in a broader patient population 285

or wider set of circumstances than described in the device labeling, it may be possible to 286
use existing systematically collected RWD to expand the labeling to include additional 287
indications for use or to update the labeling to include the new information on safety and 288
effectiveness; 289

290
· for public health surveillance efforts.  Under a surveillance paradigm, RWD is used to 291

understand the evolution of the benefits and risks of medical devices after they have been 292
approved or cleared in the United States.  In some cases, ongoing surveillance will result 293
in the identification of a signal that suggests there is an issue with a medical device.  294
RWE may be used to refine these signals to inform appropriate corrective actions and 295
communication;13 296

297
· to conduct post-approval studies that are imposed at the time of device approval or 298

postmarket surveillance studies ordered under Section 522 of the FD&C Act.  299
Traditionally, these studies have required developing and maintaining traditional clinical 300
trial enterprises; however, as RWD methodology and infrastructure grow, RWE may be 301

 
13 Strengthening Patient Care: Building an Effective National Medical Device Surveillance System   

http://www.fda.gov/downloads/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDRH/CDRHReports/UCM435112.pdf
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302
lead to more required studies but could reduce the time and cost of evidence generation to 303
meet postmarket requirements;  304

305
· RWE can, in certain circumstances, be used in lieu of submitting individual Medical 306

Device Reports (MDRs); and 307
308

· to provide postmarket data in lieu of some premarket data under the Expedited Access 309
Pathway (EAP) program.  This may be facilitated through the building of an appropriate 310
RWE generation and analysis system.14 311

B. Application of Investigational Device Exemption (IDE) 312
requirements in 21 CFR 812 to the collection of RWD 313

An approved IDE permits a device to be shipped lawfully for the purpose of conducting 314
investigations of the device without complying with other requirements of the FD&C Act that 315
would apply to devices in commercial distribution.  The purpose of this, per 21 CFR 812.1, “is to 316
encourage, to the extent consistent with the protection of public health and safety and with 317
ethical standards, the discovery and development of useful devices intended for human use, and 318
to that end to maintain optimum freedom for scientific investigators in their pursuit of this 319
purpose.”  As explained in Part 812, the IDE regulations apply to all clinical investigations of 320
devices to determine safety and effectiveness, with certain limited exceptions, and, in many 321
cases, an approved IDE is required before initiating a clinical investigation.  An investigation is 322
defined as “a clinical investigation or research involving one or more subjects to determine the 323
safety or effectiveness of a device.15”    324

325
Whether the collection of RWD could be subject to the IDE regulations depends in part on 326
whether that collection constitutes a clinical investigation.  Several factors can inform this 327
determination, including the purpose for which the data is being gathered, whether the process 328
for gathering the data would influence treatment decisions, and whether the rights, safety and 329
welfare of human subjects are impacted, among other things.  The collection of RWD that is 330
initiated for the specific purpose of determining the safety and effectiveness of a device may be 331
considered a clinical investigation as described above.  For example, a registry designed to 332
determine the safety and effectiveness of an approved device for a population solely outside the 333
approved indication could be considered an investigation that could be subject to IDE 334
regulations.  Because the gathering of RWD is unique from traditional investigations, we believe 335
that the determination of whether an IDE is required should be made on a case-by-case basis, and 336
we recommend that you contact FDA about whether an IDE is required in cases where RWD 337
collection is initiated for purposes of determining the safety and effectiveness of a device. 338

339

 
14 Expedited Access for Premarket Approval and De Novo Medical Devices Intended for Unmet Medical Need for 
Life Threatening or Irreversibly Debilitating Diseases or Conditions  
15 See 21 CFR 812.3(h) 

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM393978.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM393978.pdf
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16 and recognizes that some RWD is 340
collected for purposes other than establishing the premarket safety and effectiveness of a device, 341
such as the collection of information related to the actual use by clinicians of an approved or 342
cleared device and/or treatment approaches for a particular disease or condition.  Such 343
observations may include RWD from a use of a medical device that was not within the cleared or 344
approved indications for use.  When such RWD collection is not intended to determine the safety 345
and effectiveness of the device for purposes of supporting a marketing application to FDA, it 346
would likely not meet the definition of a clinical investigation, and the IDE regulations would 347
not necessarily apply.  However, even if an approved IDE is not required for a certain data 348
collection, depending on the factors described below, such data could still meet all the criteria to 349
support use in FDA regulatory decision-making.17  350

351
Should a sponsor or Institutional Review Boards (IRB) be unclear regarding the applicability of 352
the IDE regulations and need for submission and approval of an IDE for a given data collection 353
activity, the sponsor or IRB should contact FDA.  If an IDE is determined to be required for 354
RWE generation activities, FDA will work with the IDE sponsor on the least burdensome 355
approach to facilitate the efficient collection of high-quality data.  Note that regardless of FDA’s 356
position related to the applicability of 21 CFR 812, FDA regulations at 21 CFR 56 (IRB review) 357
and 21 CFR 50 (Informed Consent) may apply for RWE generation, as may other federal, state, 358
and local laws regarding human subject protections.   359

V. Characteristics of RWD 360

FDA does not endorse one type of RWD over another.  RWD sources should be selected based 361
on the ability to address specific regulatory questions.  Collection of RWD should not dictate, 362
interfere with or alter the normal clinical care of the patient, including choice of treatment.  363
Whether the RWD resides within paper or electronic medical records, is collected by 364
administrative databases, is abstracted, aggregated and stored in disease- or treatment-specific 365
observational databases (i.e., registries), or collected and aggregated through other means, 366
accuracy when compared to verifiable source documentation is essential.  Verifiable source 367
documentation, which is the origin of RWD elements, includes, but is not limited to: paper or 368
electronic inpatient and outpatient medical records and case histories, diagnostic laboratory and 369
imaging data, patient-reported outcome measures, and medical device performance data that 370
exists within the device such as self-diagnostics, error codes and patient diagnoses/treatments 371
delivered (including unique device identifier (UDI)). 372

373
Important factors regarding RWD that FDA will assess include the relevance and reliability of 374
the source and its specific elements.  The underlying data should be robust (i.e., provide 375
meaningful information under a variety of conditions) for the purposes and analyses for which it 376

 
16 This means that FDA will not limit or interfere with the authority of a health care practitioner to prescribe or 
administer any legally marketed device to a patient for any condition or disease within a legitimate health care 
practitioner-patient relationship.  Section 1006 of the FD&C Act, 21 USC 396. 
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377
proposed analysis generate evidence that is sufficiently robust to be used for a given regulatory 378
purpose.  That is, the threshold for whether RWD is sufficiently relevant and reliable for use will 379
depend on the level of quality required and/or necessary to make a particular regulatory decision.  380
These factors for assessing the value of RWD sources apply to all FDA regulatory uses of the 381
data.    382

383
In cases where RWE is derived from multiple data sources, each data source will be evaluated 384
individually and together in the aggregate to determine the relevance and reliability of the RWD 385
to address the specific regulatory question. Assessments of RWD will be applied similarly to 386
existing sources and to new collections of RWD.  When developing a new RWD source, 387
consultation with FDA and other stakeholders is recommended to ensure that relevance and 388
reliability are addressed in the initial design. 389

A.  Relevance   390
Regulatory relevance of RWD and the data source means that the data adequately addresses the 391
applicable regulatory question or requirement, in part or in whole.  FDA will assess the relevance 392
of RWD and RWD sources as a part of the evaluation of the regulatory issue being addressed.  393
Questions about the applicability of RWD to a specific case should be addressed to FDA through 394
the pre-submission process18.  Relevance of RWD for regulatory decision-making can be 395
assessed either prior to a regulatory submission such as via the pre-submission process, or during 396
the regulatory review process.  397

398
Since data elements for existing RWD sources are determined in advance and are primarily 399
chosen for non-regulatory purposes (e.g., quality assurance (QA) and quality improvement (QI) 400
in the case of clinical care registries), FDA will assess whether the individual data elements 401
contained within the existing RWD source are sufficient (i.e., complete, well-defined, and 402
appropriate in scope and timing) to fulfill a regulatory purpose.  The overall assessment must 403
conclude that the existing observational data source is reliable, complete, consistent, accurate, 404
and contains all critical data elements necessary for evaluating the performance of a device in the 405
applied regulatory context, including as a part of a larger set of evidence.  The need for review or 406
adjudication of specific outcomes of interest may also be assessed if this information is not 407
provided.  For collection and interpretation of RWD, it is critical to have a pre-defined common 408
set of data elements, a common definitional framework (i.e., data dictionary), and pre-specified 409
time intervals for data element collection and outcome analyses, in order to ensure the uniformity 410
of data collection and its interpretation.  The ability to reliably supplement the available data 411
through linkage with other data sources (e.g., EHR and administrative claims data) to provide 412
additional or confirmatory data will also be considered when assessing relevance of the RWD.   413

414
Important factors related to relevance that FDA will assess to determine if the RWD is suitable 415
for use in regulatory decision-making include:  416
 
18 Requests for Feedback on Medical Device Submissions: The Pre-Submission Program and Meetings with Food 
and Drug Administration Staff: Guidance for Industry and Food and Drug Administration Staff 

http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
http://www.fda.gov/downloads/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/UCM311176.pdf
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417
a. the representativeness of the device use in a real-world population as captured 418

within the data source and the generalizability of the data to the relevant 419
population being evaluated;  420

421
b. the use and recognition of the RWD source regionally, nationally and/or 422

internationally, and the overall percentage of patient care encounters with the 423
device that are captured;  424

425
c. validation protocol and resultant data to evaluate how well the RWD source 426

reflects the patient population’s experience;   427
428

d. whether the RWD contains elements to capture specific device identification 429
information (e.g., unique device identifier);   430

431
e. whether the data adequately captures the duration and extent of patient care 432

necessary to assess patient medical history and preexisting conditions, and follow-433
up sufficient to evaluate the question being addressed (e.g., whether 434
administrative claims data has adequate continuity of coverage); 435

436
f. whether the data contains sufficient detail to capture the use of the device, 437

exposures, and the outcomes of interest in the appropriate population; 438
439

g. whether the data elements available for analysis will be capable of addressing the 440
specified question when valid and appropriate analytical methods are applied; 441

442
h. whether any linkages performed are scientifically appropriate and undertaken to 443

account for differences in coding and reporting across sources; 444
445

i. data source reporting schedule, including time interval between database close 446
and release, and length of reporting periods; and 447

448
j. the prior documented (e.g., peer reviewed publications or practice guidelines) use 449

of the data source for determining outcomes-based quality assessments, validated 450
predictive risk modeling, signal detection, performance improvement, 451
benchmarking, and other clinically-meaningful uses. 452

B.  Reliability  453
FDA will assess the reliability of the data and the data sources by evaluating several factors as 454
outlined below.  Primary factors FDA considers for assessing the reliability of RWD include 455
how the data were collected (data accrual), whether the data as collected are complete, accurate 456
and adequate for answering the question at hand (data adequacy), and whether the people and 457
processes in place during data collection and analysis provide adequate assurance that bias is 458
minimized and data quality and integrity are sufficient (data assurance).  FDA will consider 459
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460
source is evaluated. 461

(1) Data accrual 462
A prospective protocol that pre-specifies the data elements to be collected, data element 463
definitions (i.e., data dictionary to provide a common definitional framework), methods for data 464
aggregation and documentation (e.g., common case report form, abstraction from verifiable 465
sources), and the relevant time windows for data element utility and outcome assessments (i.e., 466
common temporal framework) is essential to ensure reliability.  Key factors FDA will assess 467
include:  468

469
a. the preparedness of individual sites for complete and accurate collection of 470

observational data (e.g., defined processes, site training and support, dedicated 471
qualified personnel);  472

473
b. use of a common data capture form;  474

475
c. use of a common definitional framework (i.e., data dictionary);   476

477
d. adherence to a common temporal framework for collection of key data points; 478

479
e. the data collection procedures, data evaluation protocol or statistical analysis plan 480

including when the data collection procedures were developed relative to actual 481
data evaluation (i.e., prospective vs. retrospective);  482

483
f. the sources and technical methods used for data element capture (e.g., chart 484

abstraction, point of care entry, EHR integration, UDI capture, data records from 485
device, linkage to claims data);  486

487
g. patient selection and enrollment criteria that minimize bias and ensure a 488

representative real-world population (e.g., all-comer’s design, consecutive patient 489
enrollment);  490

491
h. the timeliness of data entry, transmission, and availability;  492

493
i. whether the act of collection of data impacts the ability to measure treatment 494

outcomes; and  495
496

j. whether necessary and adequate patient protections were in place (e.g., de-497
identified data, maintenance of privacy, and need for informed consent as 498
determined by the reviewing IRB and in compliance with FDA regulations).   499

500
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501
Data quality control is essential for providing confidence in the reliability of RWD sources.  To 502
ensure sufficient reliability, data sources will also be evaluated with respect to the data QA plan 503
and procedures developed for the data source itself.  Since evaluation of RWD sources may not 504
always permit specific line item source verification, important factors for consideration include: 505

506
a. assessments of data quality (e.g., abstracted from verifiable source);  507

508
b. adherence to source verification procedures and data collection and recording 509

procedures for completeness and consistency; 510
511

c. completeness (i.e., minimized missing or out of range values);  512
513

d. data consistency across sites and over time;  514
515

e. evaluation of on-going training programs for data collection and use of data 516
dictionaries at participating sites;  517

518
f. evaluation of site and data monitoring practices; and  519

520
g. the use of data quality audit programs.   521

522
The repurposing of routine medical care data for additional analyses often relies on data cleaning 523
and cross-referencing.  These techniques can confirm the data’s internal consistency and identify 524
missing values, but cannot determine data accuracy and authenticity.  Comparing data from 525
traditional clinical research to source documents through audits (i.e., external consistency) is an 526
essential additional step in verifying the accuracy and completeness of the data.  This type of 527
verification is equally important for RWD that is intended to be used for regulatory analyses. 528

529
Regardless of the original purpose for collection of the RWD, requirements for data collection 530
and quality assurance should be put into place during the data source design and development 531
stages to optimize the reliability, quality and usefulness of the data.  The data collection 532
procedures should be clearly defined and described in a detailed data management standard 533
operating procedures (SOP) manual.  Standardizing procedures to ensure the use of uniform and 534
systematic methods for collecting and cleaning data are vital to ensuring data quality.  Adherence 535
to the data quality assurance and control policies and procedures will be assessed. 536

VI. Examples Where RWE Can be Useful 537

The following examples are generalized from actual regulatory uses of RWE for regulatory 538
decision making. 539
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540
The National Cardiovascular Data Registry (NCDR) was created in 1997 by the American 541
College of Cardiology (ACC) as “an exploration into strategies for improving cardiovascular 542
care through the use and application of clinical data.”  These registries are designed to help 543
participants measure, benchmark, and improve cardiovascular care.  In particular, the Registry 544
for diagnostic cardiac CATHeterization and Percutaneous Coronary Intervention (Cath-PCI 545
Registry) “assesses the characteristics, treatments and outcomes of cardiac disease patients who 546
receive diagnostic catheterization and/or percutaneous coronary intervention (PCI) procedures, 547
measuring adherence to ACC/AHA clinical practice guideline recommendations, procedure 548
performance standards and appropriate use criteria for coronary revascularization.”  As a registry 549
collecting data on consecutive patients and focused on quality assessment/performance 550
improvement data related to real-world procedures and device use outcomes, an IDE is not 551
required for routine data collection operations, even though a substantial volume of data is 552
generated from use of a device, including data on use outside of the cleared or approved 553
indications for use.   554

555
Another example is a Class III device with a narrowly defined indications for use that over time, 556
has seen an expansion in clinically accepted use that is outside of the approved indications for 557
use.  In this example, recent technological advances in the design of these devices have also led 558
to their rapid and widespread use for a new set of clinical applications that are not described in 559
the approved labeling.  There is little published data to support the effectiveness of this use that 560
is outside of the approved indications for use, while there are recently published reports of high 561
rates of adverse events with the use of the devices for any indication for use.  To address the lack 562
of data to support new indications for use for this device, relevant medical societies have 563
established a national registry to collect safety and effectiveness information for all patients 564
implanted with this specific Class III device at participating institutions.  A study using the 565
registry data collection and analysis infrastructure was initiated with an approved IDE 566
application since the study focused on a use of this device that was not within the approved 567
indications for use and imposed collection of specific follow-up data that might not otherwise be 568
performed as part of standard medical care.  FDA is hopeful that the data may address critical 569
safety questions related to the use of these devices and may be of sufficient quality to help 570
support labeling changes or other regulatory decisions for this device.   571

B.  Postmarket Surveillance Studies (Section 522)  572
FDA has issued a series of postmarket surveillance study orders, related to investigating patient 573
safety issues in a type of class II device, under the authority of Section 522 of the Federal Food, 574
Drug, and Cosmetic Act.  These 522 orders covered multiple devices from different 575
manufacturers that are similar in intended use, design, and other characteristics, such that the 576
surveillance questions were identical.  To comply with the orders, many manufacturers decided 577
to collaborate with a clinical professional society in this field and with FDA to develop a patient 578
registry that would collect needed data to address the public health questions.  The resultant 579
registry was designed to collect data on all patients with the condition, including those treated 580
with the devices of interest, other devices, and through medical management, and to follow their 581
treatment outcomes.  Manufacturers are able to share the comparator group consisting of 582
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583
at the outset to produce regulatory-quality data in addition to meeting research and quality 584
improvement purposes, appropriate data quality checks and electronic controls were a part of the 585
initial design and implementation.  Since this registry development process took a substantial 586
amount of time, FDA was willing to grant extensions to manufacturers to respond to the 522 587
orders as long as progress was being made.  The registry was also designed to allow for its use 588
(with additional protocols and other traditional study operational elements) in conducting 589
premarket studies that could support future premarket submissions.  590

C. Post-Approval Device Surveillance as Condition of Approval 591
Permanent implants are typically designed to serve patients for a time period that is much longer 592
than what can reasonably be captured in a premarket clinical trial.  For example, a trial that 593
follows patients for two years after implantation would not produce data for the designed life 594
span of 7 to10 years for that implanted device.  Traditionally, FDA would require extended 595
follow-up of the premarket patient cohort and an additional new-enrollment study designed to 596
capture hundreds to thousands of patients with follow-up for the life of the implanted device.  597
Some clinical professional societies have developed registries that collect data on patients 598
receiving these devices.  FDA has worked with manufacturers and professional societies to 599
evaluate the registries and has found that they can be reliable for certain health outcomes of 600
interest.  Should a registry exist that is capable of addressing the questions for which a Post-601
Approval Study (PAS) may be issued, FDA instead may issue a condition of approval that a 602
manufacturer participate in and support collection/reporting of registry data on their device in 603
lieu of a condition of approval specifying a formal PAS. 604

605
For example, a new breakthrough Class III medical device was recently approved based on 606
prospective randomized controlled clinical trial data.  Early in the PMA review process, the 607
manufacturer began to consider postmarket commitments, and reached out to FDA, the Centers 608
for Medicare & Medicaid Services (CMS), and the relevant clinical professional society.  A 609
registry was launched that provided data to support FDA and CMS data requirements and 610
national quality assessment programs, in addition to the primary clinical quality assurance 611
purpose desired by the clinical community.  This registry has since been used to a) collect 612
surveillance data on subsequent devices with similar designs and indications, b) collect and 613
retrospectively analyze data on all uses of the devices to support new expanded indications for 614
use, and c) support embedded prospective clinical investigations under IDE for new devices and 615
new generations of approved devices.  No IDE is necessary for the general data collection 616
activities of the registry, as it collects data on all uses of otherwise approved medical devices.  617
The retrospective analysis of data from uses that are outside the approved indications for use did 618
not require an IDE, but was reviewed by an IRB for human subject protection issues.  However, 619
prospective enrollment of new patients into a clinical trial using the registry infrastructure meets 620
the definition of a Clinical Investigation and is subject to 21 CFR 50 (Informed Consent) and 21 621
CFR 56 (IRB Review).  Additionally, if the prospective enrollment is considered significant risk 622
and is being used to determine safety and effectiveness of a medical device, an IDE approval will 623
be required. 624
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625
A manufacturer approached FDA during the development of a new medical device that had 626
substantial technological changes from previous iterations of that specific device and other 627
similar devices from other manufacturers.  FDA determined that additional clinical evidence was 628
needed to support an approval decision for this device.  A registry exists that captures all uses of 629
medical devices in this clinical indication.  The manufacturer designed a clinical study that 630
compared the use of the new device to a non-randomized concurrent control group derived from 631
the registry.  The existing registry was evaluated by FDA and the manufacturer according to the 632
factors cited in this guidance and was found to provide sufficient data on the control population, 633
such that the manufacturer did not have to collect additional data from these patients or influence 634
the course of their clinical care in any way. 635

E. Supplementary Data  636
FDA evaluates available evidence to make the best decision for patients and public health.  In the 637
case where RWD has been systematically collected, FDA has used these data, in combination 638
with case reports, publications, adverse event reports, engineering and nonclinical test data, and 639
other sources of information available to FDA to provide a full understanding of the severity of 640
the issue, precipitating factors, affected population and alternative therapies.  Periodically, FDA 641
identifies an issue related to the safety of a marketed medical device that was not detected in 642
premarket trials.  The addition of RWD has proven extremely valuable to FDA, patients, 643
physicians, and manufacturers to develop a course of action that best protects public health in 644
these instances. 645

646
For example, a class III device was under review for a new indication.  The manufacturer 647
provided data from a prospective clinical trial with limited follow-up information and inadequate 648
data from the control group that made interpretation of results difficult.  A pre-existing 649
observational registry collects and reports data on the control therapies.  Subsequent analysis of 650
these data supplemented the clinical trial data and assisted in the interpretation of the data, 651
allowing FDA to come to an appropriate regulatory decision without requiring additional clinical 652
trial data, precluding delays in regulatory decision-making.  Without the RWE, additional study 653
subjects could have been exposed to a device with a questionable risk-benefit balance.  Coming 654
to a final decision more quickly in this case protected subjects’ health while also spurring 655
development of new designs for the medical device. 656

F. Objective Performance Criteria and Performance Goals   657
An Objective Performance Criterion (OPC) refers to a numerical target value derived from 658
historical data from clinical studies and/or registries and may be used in a dichotomous 659
(pass/fail) manner by FDA for the review and comparison of safety or effectiveness endpoints19.  660
An OPC is usually developed when device technology has sufficiently matured and can be based 661

 
19 See Design Considerations for Pivotal Clinical Investigations for Medical Devices - Guidance for Industry, 
Clinical Investigators, Institutional Review Boards and Food and Drug Administration Staff for more information on 
OPCs and PGs. 

http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm373750.htm
http://www.fda.gov/MedicalDevices/DeviceRegulationandGuidance/GuidanceDocuments/ucm373750.htm
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662
particular kind of device.  Similar to OPC, a performance goal (PG) refers to a numerical value 663
that is considered sufficient by FDA for use in the evaluation of an investigational device 664
regarding a safety and/or effectiveness endpoint.  But, generally, the device technology is not as 665
well-developed or mature for use of a PG as for an OPC, and the data used to generate a PG is 666
not considered as robust as that used to develop an OPC.  A PG might be considered for 667
challenging patient populations or if there is no clinical equipoise for any control.  From a 668
sufficiently relevant and reliable observational data source, a PG can be constructed using 669
appropriate statistical methods, such as a subject-level meta-analysis.  As technology evolves 670
over time, an OPC or PG could be updated using observational data.   671

VII. Glossary 672

The following definitions are supplied to provide the reader with an understanding of the specific 673
terms used in this guidance.  These definitions should not be construed to be new interpretations 674
or clarification of the use of similar words or phrases in the Federal Food, Drug, and Cosmetic 675
Act, related code or regulation, or other federal, state, or local laws, or other guidance 676
documents. 677

678
· Bias—Bias is any systematic error in the design, conduct, analysis, interpretation, 679

publication, or review of a study and its data that results in a mistaken estimate of a 680
treatment’s effect on disease.  This systematic error results from flaws in the method of 681
selecting study participants, in the procedures for gathering data, and in the decision of 682
how and whether to publish the results.  These flaws can lead to observed study results 683
that tend to be different from the “true” results.  Bias can be minimized by ensuring that 684
the study design is appropriate for addressing the study hypotheses and establishing and 685
carefully monitoring procedures of data collection that are valid and reliable.20  686

· Confounding—A situation in which a non-causal association between a given exposure 687
or treatment and an outcome is observed as a result of the influence of a third variable 688
designated as a confounder.  The confounding variable needs to be related to both the 689
treatment and the outcome under study.  Confounding is distinct from bias because this 690
association, while not causal, is real.21   691

· Electronic Health Record (EHR)—An electronic record of health-related information 692
on an individual that conforms to nationally recognized interoperability standards and 693
that can be created, managed, and consulted by authorized clinicians and staff across 694
more than one health care organization. 22 695

 
20 JM Last.  A dictionary of Epidemiology (3rd edition).  New York:  Oxford University Press, 1995) (M Szklo & 
FJ Nieto.  Epidemiology: Beyond the basics. Gaithersburg, MD:  Aspen Publishers, Inc., 2000 
21 L Gordis.  Epidemiology. Philadelphia:  WB Saunders, Co., 1996 
22 The National Alliance for Health Information Technology Report to the Office of the National Coordinator for 
Health Information Technology on Defining Key Health Information Technology Terms April 28, 2008  

https://www.nachc.com/client/Key HIT Terms Definitions Final_April_2008.pdf
https://www.nachc.com/client/Key HIT Terms Definitions Final_April_2008.pdf
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696
on an individual that can be created, gathered, managed, and consulted by authorized 697
clinicians and staff within one health care organization.23 698

· Medical Administrative Claims Data—“Claims data arise from a person’s use of the 699
health care system [and reimbursement of health care providers for that care].”24 700

· Medically recognized standards of care—Medically recognized standards of care are 701
treatments or procedures that have been accepted by medical experts as appropriate 702
treatments or procedures for a given type of disease or condition and are commonly used 703
by health care professionals.  The medical recognition of standards of care is typically 704
represented by publication in a peer-reviewed journal or some form of recognition by a 705
professional medical society.  The evidentiary bases for these recognized standards of 706
care vary.25  707

· Observational Study—In an observational study, investigators assess health outcomes in 708
groups of participants according to a research plan or protocol.  Participants may receive 709
interventions, which can include medical products such as devices, or procedures as part 710
of their routine medical care, but participants are not assigned to specific interventions (as 711
in a clinical trial).  For example, investigators may observe a group of older adults to 712
learn more about the effects of different lifestyles on cardiac health.26  713

· Prospective Study—A prospective study (also called a concurrent cohort study) defines 714
the original population of interest at the start of the study and collects exposure/treatment 715
and outcome data from that time point forward.  The start of the study is defined as the 716
time the research protocol for the specific study question was initiated.27   717

· Real-World Data (RWD) is data collected from sources outside of traditional clinical 718
trials.  These sources may include large simple trials, or pragmatic clinical trials, 719
prospective observational or registry studies, retrospective database studies, case reports, 720
administrative and healthcare claims, electronic health records, data obtained as part of a 721
public health investigation or routine public health surveillance, and registries (e.g., 722
device, procedural, or disease registries).  The data is typically derived from electronic 723
systems used in health care delivery, data contained within medical devices, and/or in 724
tracking patient experience during care, including in home-use settings. 725

726
· Real-World Evidence (RWE)—RWE is the evidence derived from aggregation and 727

analysis of RWD elements.   728
729

 
23 Ibid 
24 Strom, Brian. Pharmacoepidemiology. Chichester, England: John Wiley and Sons, 2005. 
25 Ethical Review and Oversight Issues in Research Involving Standard of Care Interventions: Workshop in Brief 
2015, Institute of Medicine  
26 Adapted from https://www.clinicaltrials.gov/ct2/about-studies/glossary 
27 Ibid 

http://www.nap.edu/read/21668/chapter/1
http://www.nap.edu/read/21668/chapter/1
https://www.clinicaltrials.gov/ct2/about-studies/glossary
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730
data (clinical and other) to evaluate specified outcomes for a population defined by a 731
particular disease, condition, or exposure, and that serves one or more predetermined 732
scientific, clinical or policy purposes.28 733

· Retrospective Study—A retrospective study (also called a retrospective cohort study, a 734
historical cohort, or non-concurrent prospective study) defines the population and 735
determines the exposure/treatment from historical data (i.e., data generated prior to the 736
initiation of the study).  The variables and outcomes of interest are determined at the time 737
the study is initiated.  Some studies are a combination of concurrent and retrospective 738
cohort designs where the exposure/treatment is ascertained from existing objective 739
records (e.g., medical records, claims data), and follow up and measurement of the 740
outcome continues into the future.29  741

· Surveillance—Surveillance is a continuous and systematic process of collection, 742
analysis, interpretation, and dissemination of descriptive information for monitoring 743
health problems30.  Postmarket surveillance is the active, systematic, scientifically valid 744
collection, analysis and interpretation of data or other information about a marketed 745
device.31 746

· Traditional clinical trial—Traditional clinical trials are typically conducted in 747
specialized research settings and with specific populations, that often utilize measures 748
designed to control variability and ensure data quality, such as lengthy eligibility criteria, 749
detailed case report forms that exist apart from ordinary medical records, and intensive 750
monitoring and auditing designed to ensure precise adherence to study procedures and 751
rigorous precision in data collection. They may also include substantial efforts to assure 752
compliance with treatments and avoid concomitant treatments that might influence the 753
randomized treatment effect. 754

 
28 Registries for Evaluating Patient Outcomes: A User's Guide  
29 Ibid 
30 JW Buehler. Surveillance (Ch. 22) pages 435-458 in KJ Rothman & S Greenland (editors) Modern Epidemiology 
2nd edition. Philadelphia:  Lippincott-Raven Publishers, 1998 
31 21 CFR 822.3 

http://effectivehealthcare.ahrq.gov/index.cfm/search-for-guides-reviews-and-reports/?pageaction=displayproduct&productid=1897
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